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Background: People living with HIV/AIDS have substantially greater need for water, sanitation, and hygiene.
Encouraging hygiene education for People Living with HIV/AIDS in home based care services and additional
support for the provision of water, sanitation, and hygiene services is recommended.
Methods: A cross-sectional study was carried during 2009 to assess water, sanitation status and hygiene practices
and associated factors among People Living with HIV/AIDS in home based care services in Gondar city of Ethiopia.
A systematic random sampling was used to select study subjects from 900 Home Based Care clients of People
Living HIV/AIDS in Gondar city. Data was collected from 296 People Living with HIV/AIDS from two NGO’s in the
city. For in-depth interview, four different categories were participated. Logistic regression and thematic framework
analysis were performed for quantitative and qualitative part respectively.
Results: Two hundred ninety four subjects (72.8% (214) females and 27.2% (80) males) were studied. The mean age
was 35.8 ± 8.7 years. In the study, 42.9% (126) of the households have unimproved water status, 67% (197) of the
households have unimproved sanitation status, and 51.7% (152) of the households have poor hygienic practice.
Diarrhoea with water status; educational status and latrine availability with sanitation status; and hand washing
device availability and economical reasons for the affordability of soap with hygienic practice were significantly
associated. Economical reasons and hygiene education were factors that affect water, sanitation, and hygienic
practice. Stigma and discrimination were minimized as a factor in the study area.
Conclusions: There is high burden of water, sanitation and hygiene in people living HIV/AIDS in home based care
services. Encouraging hygiene education for people living HIVAIDS in home based care services and additional
support for the provision of water, sanitation, and hygiene services is recommended.
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Human Immune Virus/Acquired Immune Deficiency
Syndrome HIV/AIDS is one of the most devastating dis-
eases infecting people throughout the world. At the end
of 2010, the total world population affected by HIV/
AIDS was estimated to be around 34 million and there
were also 2.7 million new HIV infections [1]. Sub-
Saharan Africa shares the largest of the global HIV bur-
den where the rate of new HIV infections has decreased
but the total number of people living with HIV con-
tinues to rise. In 2009, the number reached 22.5 million,
68% of the global. Sub-Saharan Africa has more women
than men living with HIV. In 2009, there were an esti-
mated 2.6 million people who became newly infected
with HIV [2].
In Ethiopia 1.4% of adults age 15–49 are infected with
HIV, with nearly 2% prevalence in women and less than
1% in men of age group (15–49) [3]. The female-to-male
infection ratio of 2.1 is higher than what has been previ-
ously assumed in the Ethiopian situation. The estimated
prevalence in urban areas was 10.5% (9.1% males and
11.9% females) and 1.9% in rural areas (1.7% males and
2.2% females) [3]. In Ethiopia home based care was
adapted as a strategy in 2002 to support PLWHA how-
ever, the quality and duration of care are uneven largely
due to stigma and lack of resources and some PLWHA
are evenly abandoned [4,5].
Home Based Care (HBC) and good access to safe
water and sanitation is indispensable. Water is needed
for patient’s bath, washing soiled clothing and linen, and
keeping the home environment clean. In addition safe
drinking water is needed for taking medicines and to
make food easier to eat for the patients suffering from
mouth ulcers or thrush and for excellent hygiene to pre-
vent opportunistic infections. Despite these changing
needs, however, access to water, sanitation and hygiene
may in fact become more difficult for households caring
for PLWHA due to declining physical health, worsening
economic status and/or stigma [6,7].
In Botswana home based care HIV/AIDS patients used
additionally 20–80 litters of water for care from the nor-
mal water supply [8]. World Health Organization
(WHO) defined access to water as “the availability of 20
litters(L)/capita/day at a distance no longer than 1,000
meters” [9]. According to the 2011 Demographic and
Health Survey of Ethiopia, 54% of the population has ac-
cess to an improved water source (95% and 42% for
urban and rural respectively) and 82% of the population
(54% and 91% of urban and rural, respectively) had no
access to improved sanitation [10]. Households affected
by HIV and AIDS require a greater quantity of water for
bathing, washing and taking medicine, adapted sanita-
tion facilities that meet the unique needs of the chronic-
ally ill and excellent hygiene to prevent opportunisticinfections. Despite these changing needs, however, ac-
cess to these services may in fact become more difficult
for households caring for PLWHA due to declining
physical health, worsening economic status and/or
stigma [11].
HIV status had financial, health, social, and educa-
tional impacts as most PLWHA and their family mem-
bers were unable to pay for their medical care [11-13].
Water and sanitation to people affected and living with
HIV/AIDS were some of the shortcomings in South Africa
[14]. In India time, economic constraints, lack of individ-
ual household toilets, lack of fuel for boiling water, and
water scarcity were the problem for PLWHA [15]. Stigma
and discrimination against PLWHAs is a significant factor
affecting access to water supply [12]. Some of the factors
that could motivate people to adopt safe hygienic prac-
tices, are availability of regular water supply and related
sanitation facilities, encouraging stakeholder participation,
introducing proper sanitation technologies and improve-
ment of consumer sanitation knowledge [16]. Water and
sanitation needs of PLWHA, access to these services often
decline because of lost income, physical disability, and/or
stigma associated with the disease [8,16,17]. In India,
PLWHA water used for personal bathing, washing cloth-
ing and utensils increased from about 30% to more than
50% of total water consumption. Volume of water con-
sumption for potable and non-potable purposes increased
from 40 to 100 litters/ day. Bathing using soap increased
from less than once a week to as often as every day [18].
In Addis Ababa, a city where the poor in general have in-
adequate water and sanitation facilities, PLWHA often
have even more limited access than others do, due to
discrimination and sickness [19]. In Gondar city HBC ser-
vices are given by the two Non-governmental Organiza-
tions (NGO’s) for 900 patients. There are factors that
affects individuals with PLWHA for Water Sanitation and
Hygiene practice in different literatures, therefore, the
present study was carried out to assess the water, sanita-
tion and hygiene status of PLWHA and the possible
factors associated with water, sanitation and hygiene in
Gondar City.
Methods
Background
Gondar city, which is located about 750 kilometres
northwest from the national capital, Addis Ababa and
about 180 km from Bahir Dar city, the regional capital
of the Amhara. Gondar is one of the ancient and largely
populated city of the country, having a population of
about 303,815 and strongly affected by HIV/AIDS epi-
demic having a prevalence of 10.3% [19-21]. There are
two NGO which are working on home based care ser-
vices for HIV/AIDS patients in all populations of the city
provided services for 900 patients. Organizations for
Yallew et al. BMC Public Health 2012, 12:1057 Page 3 of 10
http://www.biomedcentral.com/1471-2458/12/1057Support Services for AIDS (OSSA) provide services for
700 and Mahibere-Hiwot Ethiopia for 200 patients. Two
hundred eighty and 25 voluntary caregivers were given
these services for OSSA and Mahibere-Hiwot Ethiopia,
respectively.
Sampling
A cross sectional study was conducted using a pre-
tested and structured questionnaire with observation
which were triangulated with qualitative information
obtained from in-depth interviews of patients, care
givers and community members in Gondar city
from April 6 –May 16, 2009. Sixty six participants from
Mahibere-Hiwot Ethiopia and 230 participants from
OSSA were selected by systematic random sampling.
The questionnaires and checklists were first prepared in
English and then translated to Amharic (native language
of study participants) and again back to English to en-
sure its consistency. Data quality was checked every day
by the principal investigator for its completeness and
errors in the questionnaire. Training for data collectors
and pre-test were conducted. The pre-test was con-
ducted in Dabark city away 180 km from Gondar.
For qualitative study, 28 participants were selected and
related issue were discussed. The level of saturation of
information was used to decide the number of inter-
views. The principal investigator was moderate all the
in-depth interviews. In addition, to hand written notes
during the interview, interviews were tape-recorded
which were later transcribed and translated into English.
The main issues addressed by in-depth interview were
reasons that affect the water, sanitation and hygiene sta-
tus of PLWHA. Privacy and confidentiality of the clients
as well as good interaction between individuals and
interviewer was maintained during the data collection
and interview time.
Operational definition
Unimproved (poor) water status are water from a dam,
pool, or stagnant water source from a river, stream or
rainwater tank, Unprotected well, unprotected spring,
water from a spring or borehole, Piped water collected
more than 200 meter outside dwelling or yard) or from
a water vendor. Improved (good) water status is piped
water into the residence, water from household connec-
tion, Piped water collected from up to 200 m. Unim-
proved (poor) sanitation status is a household have no
latrine or toilet facility or a bucket system; Open latrine,
outside yard/compound, shared private facility, outside
yard/compound, shared public facility. Improved (good)
sanitation status is house hold having pour-flush latrine,
Ventilated improved pit latrine, in dwelling, yard/
compound. Poor hygiene practice are individuals who
have no hand washing, and bathing facilities anddetergents in the house, Wash their hands with water
but have no soap and other detergents. Good hygiene
practices are individuals have hand washing and bathing
facilities with the availability of soap and other deter-
gents in the house [22].
Data processing and analysis
Data was checked, coded, and entered to Statistical
Package for the Social Sciences (SPSS) version 15.0 stat-
istical package for windows and analysis was made by
using multiple logistic regression (Odds ratio, and 95%
CI) to determine the effect of factors on the outcome
variable and to control confounding effect. Analysis was
made for determination of relationship between asso-
ciated factors and water status, sanitation status and hy-
gienic practices. The transcripts of the qualitative data
were coded using a coding scheme and analysis was
done according to selected themes.
Ethical consideration
Ethical clearance was obtained from the Institutional
Review Board of University of Gondar. Permission was
obtained from the two organizations and Gondar city
administration office. The questions from the question-
naire were proved not to affect the morale and personal-
ity of study subjects. Informed written consent was
obtained from each study subject after explanation of,
what they will take part in the research and any involve-
ment was done after his or her complete consent. Agree-
ment was taken, if there were risks and benefits he
could be part of it. Confidentiality was ensured from all
data collectors and principal investigator’s side via using
code numbers than names and keeping questionnaires
locked. Date collectors interview separately from other
people to keep the privacy of the clients. Data collectors
gave health education and advice to the clients during
data collection about WASH.
Results and discussion
Quantitative part
Socio-demographic characteristics
Two hundred ninety four respondents were interviewed
and the response rate was 97.9%. The mean age of
respondents was 35.83 ±8.74 years. In terms of marital
status 30.3% (89) were married, 27.2% (80) were
widowed, 26.9% (79) were divorced and the rest were
single. Amhara was the dominant ethnic group with 98%
(288), and the rest was Tigre.
About 43.9% (129) of the respondents were illiterate,
13.9% (41) can read and write and remaining 42.17%
(124) attended formal education from elementary up to
college or university level. Regarding the occupational sta-
tus of the participants, daily labourers constitute the high-
est one 50.3% (148) followed by merchants 10.2% (30),
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2.4% (7), without any job 20.4% (60) and others like
farmers. The income distribution reveals that the
poorest/lowest, second, third/middle, fourth and rich-
est/highest quintile accounted for 18%, 13.9%, 34%,
18.4% and 15.6%, respectively.
The number of females in present study exceeds that
of males, which may be due to higher proportion of
females than males, like the national incidence for single
point prevalence in Ethiopia with 1.8% to males and
2.8% females [23]. About 4.1% (12), 5.6% (16), 3.4% (10),
and 11.6% (34) of the clients required help during walk-
ing, eating, toilet use and cloth washing, respectively. Al-
most 7.8% 23) of the client had experienced diarrhoea
for the past 24 hours which is comparatively lower than
in Malawi and this difference might be due to the type
of the container in use for water storage. Majority of the
containers 90% (2580) was plastic and narrow neck and
only 7% (21) used dipping for drawing water from the
container while in Malawi 41.7% of container were plas-
tic and 82.3% of respondents reported dipping a cup in
the storage container of drinking water [24,25]. The
slight difference might be due to hygienic and cultural
practices between two countries. A similar study in
Zambia and Malawi showed that PLWHA in HBC ser-
vices account 27.5% and 43.3% diarrhoea for the past
24 hours [24,25].
Nationally, marital status was closely related to HIV
prevalence, clients who were widowed, divorced, or
separated had significantly higher rates than those who
were married or living together [10]. However, in the
present study the proportionally HIV prevalence was
more among married 30.3% (89) than the widowed ones
27.2% (80). The middle income quintile took the largest
proportion 34% (100) in the study, while the national
PLWHA income quintile lie in the highest income one
[10]. This may be due to the majority of the studied cli-
ents had no job and joined the OSSA and Mahibere-
Hiwot Ethiopia to get support.
Water status of the clients
The majority of clients 71.8% (211) reported their drink-
ing water source location as outside their yards in the
neighbourhood, pipe water within their compound 5.8%
(17), piped water in their own house 10.9% (32) and
9.2% (27) from public tap. Only a small number of cli-
ents i.e. 0.7% (2), 1% (30), and 0.7% (2) households get
their water from protected well, spring and unprotected
spring, respectively. Regarding the frequency of daily
water fetching for the household of HIV clients, the ma-
jority of 44.9% (132) the households fetch water 2 times/
day followed by 23.5% (69) in 3 times/day and 21.8%
(64) of the household fetch once/day, and the rest 9.86%
(29) households fetch their water > 4 times/day.Assessment of size of the container for transporting
water showed that majority of clients 70.7% (208)
reported use of 16–20 L containers, while 5.4% (16),
10.9% (32), 6.1% (18) and 6.8% (20) of households used
< 5 L, 5–10 L, 11–15 L and > 20 L containers, respect-
ively. The 16–20 L transporting container size found in
this study were similar with that in Malawi where major-
ity of clients used 20 L containers for transporting drink-
ing water [24]. About 96.94% of the households stored
their drinking water, out of which 90.2% (258) in plastic
jerricans/containers, 10.8% (31) in traditional clay pots
(Insera), and remaining 1.7% (5) stored in metal contain-
ers. Majority of the clients 80.3% (236) practiced pouring
method to withdraw water from the stored container,
while 7.1% (21) practiced dipping and 12.6% (37) using
both dipping and pouring methods. About 10.9% of the
households treated their drinking water within 24 hours
mostly through boiling 87.5% (28), chlorination (Hala-
zone tablets) 6.2% (2) and filtration (candle filter) 6.2%
(2). In this study showed that treat their drinking water
within 24 hours. The water treatment method through
boiling was also in accordance with Indian, Malawian
and Zambian studies which may be due to its less cost
than other treatment methods [14,24,25].
Assessment of discrimination by household members
in water sources showed that 6.1% (18) of household
members were discriminated in the water source use
and out of them 4.4% (13) household members were
forced to go far distance to fetch water to the family. In
other research conducted in Ethiopia reported that one
third of the respondents were discriminated in the water
source and forced to go far distance to fetch water for
their family [26]. The present findings were also lower
from Nigerian study where 29% of respondents reported
discrimination at water point. The decrease in discrimin-
ation prevalence rate in present study might be due to
improvement in knowledge and attitude towards HBC
by their respective family members and caregivers
[11,25]. In general water status served for the clients
showed that 57.1% (168) of households have improved
and 42.9% (126) of the households have unimproved
water status. Poor water status among clients was more
likely to be one of the cause for diarrhoea among
PLWHA as WHO estimates that 85 − 90% of diarrheal
illnesses in developing countries can be attributed to un-
safe water [26-28].
Bivarate and multivariate analysis was done between
socio-demographic and predictor variables to the water
status of PLWHA. The result revealed that income quin-
tile, discrimination of family member and clients had no
association in both analyzes. Whereas, educational sta-
tus, forced to go far distance and need help with walking
was associated in bivarate analysis and in multivariate
analysis diarrhoea for the past 24 hours showed
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diarrhoea for the past 24 hours is 6 time more likely to
be unimproved water status as compared to those who
do not have diarrhoea for the past 24 hours (OR = 6.13
95% CI: 1.23, 30.57) (Table 1).
Sanitation status of the clients
More than half 57.8% (170) of the clients had latrine fa-
cility like traditional pit, VIP, pour flush latrines in 59.4%
(101), 38.8% (66) and 1.8% (3) cases, respectively. About
63.5% (108) of the latrines were located inside the cli-
ent’s yard, 15.8% (27) located outside the yard or shared
private and 20.6% (35) of latrines are outside the yard
and public shared.
Majority of 95.8% (163) the latrines did not have
hand-washing facilities. Cultures of the society may
affect the hand washing habit of the community, for ex-
ample a Study in Myanmar showed that hand washing
after toileting is influenced heavily by socio-cultural fac-
tors [29]. The clients without any type of latrine facilities
74.2% (92) opt for open defecation in the nearby fields
and vacant place, 12.9% (16) reported clay pots use and
the rest 12.9% (12) clients burry their faeces in their in
the yard. The study demonstrated that 4.8% (14) of the
clients had forced discrimination in latrine area andTable 1 Relationship between risk factors of water supply sta
City, 2009 (n = 294)
Characteristics
Educational status Illiterate (can’t Read and w
Read and write
Elementary
Secondary
Above grade12
Income quintile Lowest (poorest)
Second (poor)
Third (middle)
Fourth (High)
Fifth (Highest)
Discrimination of family member in water source Yes
No
Discrimination of PLWHA in water source Yes
No
Forced to go far distance to fetch water Yes
No
Do you need help with walking Yes
No
Diarrhea for the past 24 hour Yes
No
* Statistically significant association p < 0.05.5.4% (16) of the clients had forced discrimination in the
latrine area which forced them to go far distance. Even if
there is an improvement in discrimination, still the
problem exist in the country as it was reported in similar
other study in Addis Ababa, Ethiopia [19]. Another rea-
son for not having any form of sanitation facility were
economical 52.4% (65) and the rest 47.6% (59) had other
reasons like lack of place, did not consider its import-
ance and have no interest to construct. In general, sani-
tation status for the clients showed that 33% (97) of
households have improved and 67% (197) of the house-
holds have unimproved sanitation status.
In the logistic regression analysis, sanitation status of
clients is associated significantly with educational status
and household latrine availability; clients who do not
have latrine availability were 10 times more likely to
have unimproved sanitation status as compared to those
who do not have latrine availability (OR = 10.3 95% CI:
5.13, 21.03).
With increased educational status, the likelihood of
having unimproved sanitation status decreased. Clients
of elementary education are more than 59% less likely to
be unimproved sanitation status as compared to illiterate
clients (OR = 0.41 95% CI: 0.18, 0.94); Clients of second-
ary education are more than 71% less likely to betus among PLWHA on Home Based Care clients of Gondar
General Water supply
status
Crude
OR (95% CI)
Adjusted
OR (95% CI)
Unimproved Improved
rite) 58 71 1.0 1.0
27 14 2.36 (1.13,4.91)* 4.20 (0.92, 19.02)
17 34 0.61 (0.31,1.20) 0.74 (0.19, 2.78)
19 39 0.59 (0.31,1.14) 0.50 (0.17, 1.46)
5 10 0.61 (0.19,1.89) 0.16 (0.01, 2.15)
15 38 0.47 (0.20,1.081) 0.67 (0.137, 3.36)
11 30 0.43 (0.17,1.706) 0.39 (0.057, 2.77)
52 48 1.29 (0.64,2.59) 3.55 (0.96, 13.13)
27 27 1.19 (0.54,2.61) 2.99 (0.72, 12.42)
21 25 1.0 1.0
9 9 1.35 (0.52, 3.52) 0.43 (0.06, 2.84)
117 159 1.0 1.0
13 22 0.76 (.36, 1.58) 1.61 (0.44, 5.86)
113 146 1.0 1.0
9 4 3.91 (1.13, 13.47)* 3.84 (0.41, 35.27)
42 73 1.0 1.0
1 11 0.11 (0.01, 0.89)* 0.13 (0.01, 1.44)
125 157 1.0 1.0
15 8 2.70 (1.10, 6.59)* 6.13( 1.23, 30.57)*
111 160 1.0 1.0
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clients (OR = 0.29 95% CI: 0.13, 0.63). Clients with >
grade 12 are more than 74% less likely to be unimproved
sanitation status as compared to illiterate clients (OR =
0.26 95% CI: 0.07, 0.94) (Table 2).
A study in Bangladesh also investigated that educa-
tional status is highly significant to the presence of sani-
tation facilities i.e. household [30]. Cultures of the
society may affect the hand washing habit of the
community, for example a Study in Myanmar showed
that hand washing after toileting is influenced heavily by
socio-cultural factors [29]. This indicates that in the
study area people may only consider the availability of
latrine, but did not consider hand-washing facilities.
Hygienic practice of the clients
Only 8.2% (24) of the clients had hand washing place,
from those who have a location for hand washing, 4.1%
(12) households have hand washing devises like tap,
basin, bucket, sink). About 58.8% (173) clients washed
their hands with soap during the past 24 hours of a day.
Only 21.7% and 8% clients in Malawi and Zambia, re-
spectively using soap for washing hands after defecation,
while 45% in Zambia and 58.8% (173) in the study area
clients wash their hands with soap during the previous
24 hours, this difference may be due to people gaveTable 2 Relationship between risk factors of, sanitation statu
City, 2009 (n = 294)
Characteristics
Educational status Illiterate (can’t Read and w
Read and write
Elementary
Secondary
Above grade12
Income quintile Lowest (poorest)
Second (poor)
Third (middle)
Fourth (High)
Fifth (Highest)
Household latrine availability Yes
No
House hold members discriminate in the latrine Yes
No
Have you discriminated in the latrine Yes
No
Do you need help with walking Yes
No
Diarrhea for the past 24 hour Yes
No
* Statistically significant association p < 0.05.priority for other activities rather than for washing their
hands after defecation [24,25]. About 39.1% (115) of the
clients afford soap regularly for hygienic purpose while
remaining could not. Out of those clients who did not
afford soap, mostly 56.8% (167) because economical rea-
sons but the rest have their own perceptions. In general
48.3% (142) of the households had good hygienic prac-
tice, while remaining 51.7% (152) had poor hygienic
practice. Almost half of the clients 49.3% (145) had
attended hygiene education in the past one year. The
sources of information about water, sanitation and hy-
giene for the clients were, 51.0% (140) from voluntary
home care givers, 43.4% (127) from health institutions
and 5.5% (17) from public meetings.
The study showed that educational status is associated
significantly with hygienic practice. Individuals of who
can read and write are 2.4 times less likely to have poor
hygienic practice than those illiterate clients (OR = 2.4
95% CI: 1.06, 5.41). This finding was similar with other
researches in Myanmar and South Africa [6,29,31]. Hand
washing device availability is associated significantly with
hygienic practice. Clients who do not have hand washing
device is 8.7 times more likely to have poor hygienic
practice compared to those who have hand washing de-
vice in the house (OR = 8.76 95% CI: 1.00,76.72). Eco-
nomical reasons for the affordability of soap ares among PLWHA on Home Based Care clients of Gondar
Sanitation status Crude
OR (95% CI)
Adjusted
OR (95% CI)Unimproved Improved
rite) 98 31 1.0 1.0
32 9 1.12 (0.48, 2.61) 1.31 (0.52, 3.30)
29 22 0.41 (0.21, 0.82)* 0.41 (0.18, 0.94)*
31 27 0.36 (0.18,0 .69)* 0.29 (0.13, 0.63)*
7 8 0.27 (0.09,0 .82)* 0.26 (0.07,0.94)*
32 21 0.73 (0.32, 1.68) 1.05 (0.36, 3.01)
26 15 0.83 (0.34, 2.03) 1.67 (0.56, 4.97)
68 32 1.02 (0.48, 2.16) 1.88 (0.74, 4.77)
40 14 1.38 (0.58, 3.28) 1.73 (0.60, 4.97)
31 15 1.0 1.0
86 84 1.0 1.0
111 13 8.34 (4.36, 15.95)* 10.39 (5.13, 21.03)*
11 3 1.85 (0.50, 6.80) 4.18 (0.52, 33.28)
186 94 1.0 1.0
11 5 1.08 (0.36, 3.22) 0.30 (0.05, 1.62)
186 92 1.0 1.0
10 2 2.54 (0.54, 11.82) 1.57 (0.26, 9.49)
187 95 1.0 1.0
14 9 0.74 (0.31, 1.79) 0.61 (0.19, 1.87)
183 88 1.0 1.0
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95% CI: 0.00, 0.42). There was no significant association
between income quintile, frequency of bathing, presence
of towel, attending hygiene education and diarrhoea for
the past 24 hours (Table 3).Qualitative part
Twenty eight persons participated in in-depth interview
from four categories such as HBC voluntary caregivers,
community members, PLWHA those in HBC services
and family caregivers. The participants were residents of
Gondar city having age between 21–54 years with educa-
tional level ranged from illiterate to 12-grade complete.
Important guiding questions were forwarded for all par-
ticipants including some questions in the quantitative
part that need further probing. All the participants of
the in-depth interview know how water, sanitation, andTable 3 Relationship between risk factors of Hygienic Practice
City, 2009 (n = 294)
Characteristics
Educational status Illiterate (can’t Read and write)
Read and write
Elementary
Secondary
Above grade12
Income quintile Lowest (poorest)
Second (poor)
Third (middle)
Fourth (High)
Fifth (Highest)
Hand washing device availability Yes
No
How frequently do you wash your body Every day
Twice a week
Once a week
once in a month
more than a month
The reason that soap not affordable Economical
others
The presence of towel in the HW place Yes
No
Attending hygiene education Yes
No
Do you need help with walking Yes
No
Diarrhea for the past 24 hour Yes
No
* Statistically significant association p < 0.05.hygienic practice are important for PLWHA. The find-
ings was presented according to selected themes.
Economical problem was the major reason mentioned
by majority of the respondents for insufficient amount
of water availability in the household. All respondents
believed that additional water is necessary for PLWHA
other than the normal individual for different purpose
like “taking.
Majority of the respondents expressed their “thanks
for Anti retroviral Treatment (ART)” that people starts
considering HIV diseases as a normal diseases with in
previous 2 years. Due to this most of the time stigma
and discrimination become minimized in their area,
however, in some areas the problem exists,
“I have two children; my husband is passed two years
before. Even if there is some progress to my health, I
don’t have any job, due to my HIV status ouramong PLWHA on Home Based Care clients of Gondar
Hygienic Practice Crude
OR (95% CI)
Adjusted
OR (95% CI)Poor Good
64 65 1.0 1.0
27 14 1.95 (0.94, 4.07) 2.40 (1.06, 5.41)*
25 26 0.97 (0.51, 1.86) 1.11 (0.54, 2.28)
28 30 0.94 (0.51, 1.76) 1.11 (0.55, 2.22)
8 7 1.16 (0.39, 3.38) 1.29 (0.41, 4.06)
26 27 1.14 (0.51, 2.53) 1.39 (0.57, 3.38)
19 22 1.02 (0.44, 2.39) 1.32 (0.52, 3.33)
54 46 1.39 (0.69, 2.81) 1.64 (0.76, 3.50)
32 22 1.73 (0.78, 3.83) 2.39 (0.99, 5.76)
21 25 1.0 1.0
1 11 1.0 1.0
151 131 12.67 (1.61, 99.52)* 8.76 (1.00, 76.72)*
8 7 1 1
45 44 0.89 (0.29, 2.67) 1.31 (0.38, 4.54)
79 78 0.88 (0.30, 2.56) 1.03 (0.31, 3.40)
16 10 1.40 (0.38, 5.06) 1.62 (0.36, 7.14)
4 3 1.16 (0.19, 7.11) 12.80 (0.81, 20.88)
104 63 0.12 (.02, 0.54)* 0.04 (0.00, 0.43)*
8 4 1.0 1.0
6 15 1.0 1.0
146 127 2.87 (1.08, 7.62)* 2.26 (0.72, 7.09)
73 72 0.89 (0.56, 1.42) 1.23 (0.73, 2.07)
79 70 1.0 1.0
3 9 0.29 (0.07, 1.12) 0.23 (0.04, 1.14)
149 133 1.0 1.0
15 8 1.83 (0.75, 4.46) 1.62 (0.61, 4.26)
137 134 1.0 1.0
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unable to transmit the diseases to their family,
now I am forced to fetch water from the spring by
travelling long distance from my house.”
(A 34 year-old married woman with two children)
In another case explained by a female living in one
small living room, after her husband died from HIV be-
fore two years explained:
“One day, In the morning after I used the latrine, the
owner of the household called me and told me that, I
heard that your husband is dead by AIDS, you are
also positive, so we should take the preventive
measure, after this time you can’t share this toilet with
us, because it needs additional water and the virus
may evaporate and transmit with us. After that, now I
am using public latrine by payment after travelling a
long distance”
(29 years female clients with 5 children)
As found in quantitative study, majority of the respon-
dents responded that economical reasons were the main
contributor regarding latrines unavailability in the clients
households. Discrimination and sickness were also the
other causes. Majority of participants knew that how
sanitation facilities are important for PLWHA for their
waste disposal.
Most of the depth interview results were triangulated
to the descriptive result showed that majority of clients
were unable to have good hygiene practices in the
household was due to economical reasons. Discrimin-
ation and sickness were also the cause to poor hygienic
practices for few responds, while, based on the view of
majority of respondents discrimination in the hygienic
practices, and in general become minimized. Studies in
other areas like in South Africa, Nigeria, and Kenya
showed that economical reasons are the major reasons
for poor hygienic practice for PLWHA in HBC services
[32-34]. In other studies in Democratic Republic of
Congo, South Africa, Ethiopia and Nigeria showed that
in addition to economical problems, the attitude of care
givers, and their educational status were the core deter-
minant factors towards the general hygiene status of the
clients [35-38]. The result obtained in this study was
likely to be due to the low-income status of the subjects,
which might not have afforded them the practice of
good hygiene practice in the household in addition to
other factors.
All participants know that how sanitation facilities are
important for PLWHA. hygienic practices like, washing
body, washing hands, washing clothes and shaving/cutting their hair were some of the activities that major-
ity of respondents expressed, patients practiced on their
daily activities. Almost all respondents express soap and
water are the most important equipment that are im-
portant for keeping hygienic practices. The main reasons
for not using soap by the clients were also assessed, ma-
jority of the qualitative study respondents agreed that it
prevents communicable diseases by removing dirt and
odour from the body. Most of the respondents expressed
that economical issue was the major problem for clients
to keep their hygienic activities. One woman at the age
of 47 expressed that, one of her neighbour forbid her to
washcloth equipments (tisht) after knowing her HIV sta-
tus, “Your dirt may remain in the washcloth equipment
and it may transmit to us thereby also transmitting the
virus to us”.
In general majority of respondents agreed that after
ART majority of patients are started to work, even if
some patients are still in bed ridden, stigma and discrim-
ination in the hygienic practices became minimized,
compared to the previous years, but economical problem
remain the burden for most of the patients still at this
moment a 25 years old women said that “Everything con-
cerning this illness is tied to money”.
Limitation of this paper
It may be difficult to generalize results to patients in
other institution and localities because of differences in
socio-economic, educational status and lifestyles. Lack of
a baseline study in the study area for home-based care
programme to compare.
Conclusions
Almost half and two third of PLWHA in HBC services
had poor water and sanitation conditions. Frequent ill-
ness (diarrhoea) is associated with poor water status of
the households. Increased educational status decreased
the likelihood of having poor sanitation status. Almost
half of PLWHA in HBC services were found to have
poor hygienic practices. Discrimination, economical rea-
sons, hygiene education, and sickness were some of the
factors that affect water, sanitation and hygiene in this
study.
Water, sanitation, and hygiene problems are very com-
mon among HIV/AIDS patients in HBC services and at-
tention should be given to water, sanitation and hygiene
beside other preventive and control methods. Support to
PLWHA in HBC services for the provision of water,
sanitation and hygiene services. Reduce barriers to im-
prove water, sanitation, and hygiene behaviour among
PLWHA by assessing the feasibility of supporting prac-
tical, effective, and locally appropriate materials that will
improve safe water, sanitation and hygienic practices.
Identify sectors involved in water, sanitation and hygiene
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gram for future interventions. Enhance training for
volunteers’ and HBC clients towards water, sanitation
and hygiene. Health professionals working on water,
sanitation and hygiene should give appropriate informa-
tion for the linkage between water, sanitation and hy-
giene and HIV and its prevention. Water, sanitation and
Hygine should be included in the package of ART for
PLWHA.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
WWY contributed to the data collection, study methodology, analyzed and
wrote the manuscript. MWT literature review and analyzed the data , TEH
literature review and analyzed the data, HRS literature review and analyzed
the data, BDB Co-wrote the manuscript, MWK analysis and edit the
manuscript, DMT Co-wrote the manuscript, MAT literature review and
analyzed the data and MMA Literature review and editing the manuscript. All
authors read and approved the final manuscript.
Acknowledgements
We are very grateful to Amhara Region and North Gondar Zone HIV/AIDS
Prevention and Control Office (HAPCO) for sponsoring the research work. We
are thankful to University of Gondar, OSSA and Mahibere-Hiwot Ethiopia,
Gondar branch for their support. We acknowledge all data collectors and
study participants who had volunteered to participate.
Author details
1Department of Environmental and Occupational Health and Safety, Institute
of Public Health, University of Gondar, Gondar, Ethiopia. 2Boonshoft School
of Medicine, Write State University, Ohio, Dayton, USA. 3Institutes of
Environmental Studies, Kurukshetra University, Kurukshetra, Haryana, India.
4Department of Environmental and Occupational Health and Safety,
University of Gondar College of Medicine and Health sciences, Institute of
Public Health, P Box-196, Gondar, Ethiopia.
Received: 10 July 2012 Accepted: 3 December 2012
Published: 7 December 2012
References
1. WHO: Progress report 2011: Global HIV/AIDS response. 2011 http://www.who.
int/hiv/pub/progress_report2011/en/index.html.
2. UNAIDS: UNAIDS report on the global AIDS epidemic. Geneva: 2010:24–25.
http://www.unaids.org/documents/20101123_globalreport_em.pdf.
3. Central Statistical Agency [Ethiopia] and ORC Macro: Ethiopia Demographic
and Health Survey 2005. Addis Ababa, Ethiopia and Calverton, Maryland,
USA: Central Statistical Agency and ORC Macro; 2006.
4. Berhane Y, Sanders E, Lulseged S, Ismail S, Melaku Z, Kloos H: Ecology of
Health and Disease in Ethiopia. Addis Ababa: Shama Books; 2006:1.
5. Federal Democratic Republic of Ethiopia, Ministry of Health: HIV/AIDS Home
Care Handbook Supporting Primary Care Givers in Ethiopia. Addis Ababa:
January 2002.
6. Madeleen WS, Evelien K, de Graaf S: HIV/AIDS and its implications for the
water and sanitation. Abuja,Nigeria: CRS; 2003:366–368.
7. USAID: Integration of Water Sanitation and Hygiene into HIV/AIDS Home-
Based Care Strategies. Malawi: CRS; 2007. http://www.washdoc.info/
docsearch/results/?publ=267745.
8. Ngwenya BN, Kgathi DL: HIV/AIDS and access to water: A case study of
home-based care in Ngamiland, Botswana. Journal of Physics and
Chemistry of the Earth 2006, 31:669–680.
9. WHO: Guidelines for drinking water quality. 3rd edition. Geneva: 2008:1.
http://www.who.int/water_sanitation_health/dwq/gdwq3rev/en/.
10. Central Statistical Agency [Ethiopia] and ICF International: Ethiopia
Demographic and Health Survey 2011. Addis Ababa, Ethiopia and Calverton,
Maryland, USA: Central Statistical Agency and ICF International; 2012.11. Colton T, Hainsworth G, Israel E: Community Home-Based Care for People and
Communities Affected by HIV/AIDS, in A Handbook for Community Health
Workers. USA: P. International; 2006.
12. Dennis W, Christopher S, Shannon S: Assessment of the Adequacy of
Water, Sanitation and Hygiene Facilities in Resource-poor Areas of Nigeria
in Relation to the Needs of Vulnerable People. Nigeria: CRS; 2007. www.
crsprogramquality.org.
13. Uwimana J, Struthers P: Met and unmet palliative care needs of people
living with HIV/AIDS in Rwanda. Journal of Social Aspects of HIV/AIDS 2007,
4:575–585.
14. Potgieter N, Koekemoer R, Jagals P: A pilot assessment of water,
sanitation, hygiene and home-based care services for people living with
HIV/AIDS in rural and peri-urban communities in South Africa. Water Sci
Technol 2007, 56:125–131.
15. Seremet C: Water, sanitation, and Hygiene considerations in Home-Based care
for people Living with HIV, Catholic Relief Services. 2010. http://www.
crsprogramquality.org/storage/pubs/watsan/Considerations%20in%20HBC%
20for%20PLHIV-final-web.pdf.
16. Nancy Phaswana M, Nimish S: Factors that could motivate people to
adopt safe hygienic practices in the Eastern Cape Province, South Africa.
Afr Heal Sci 2005, 5:21–28.
17. WSP: Water, Sanitation, and Hygiene for People Living with HIV and AIDS.
Water and Sanitation Program. Washington D.C: 2007. http://www.wsscc.
org/resources/resource-publications/water-sanitation-and-hygiene-people-
living-hiv-and-aids.
18. FISHER J: The HIV/AIDS Millennium Development Goal: what water, sanitation
and hygiene can do. WELL Briefing Note 5. Loughborough: WEDC; 2004:2004.
19. Magrath P: Equal acces to all? Meeting the need of water, sanitation of people
living with HIV/AIDS in Addis Ababa, Ethiopia. Addis Ababa: Water aid
Ethiopia; 2006:20–23.
20. CSA: Ethiopian central statistical Authority 2007 report. 2007. http://www.csa.
gov.et/.
21. Federal Ministry of Health /HIV/ADIS Prevention and Control Office: AIDS in
Ethiopia: sixth report. 2005. http://www.etharc.org.
22. WHO/UNICEF: Core questions on drinking-water and sanitation for household
Surveys. 2006. http://www.who.int/water_sanitation_health/monitoring/
household_surveys/en/index.html.
23. FMOH/HAPCO: Single point HIV prevalence estimate. Addis Ababa:; 2007.
www.etharc.org/aidsineth/publications/singlepointprev_2007.pdf.
24. Lockwood K, Msapato K, Senefeld S, Nogi J, Perrin P, Mitika M: Water and
Sanitation Assessment of Home-Based Care Clients in Malawi. In Malawi:
CRS; 2006.
25. Kangamba M, Roberts C, Campbell J, Service J, Cecilia Adalla: Water and
Sanitation Assessment of Home-based Care Clients in Zambia. In
Zambia: CRS; 2006.
26. Tibebu B, Belachew T: Knowledge, attitude and practice of home-based
care for HIV/AIDS patients by their family/ caregivers at Jimma town.
Ethiopian Medical Journal 2007, 45:282–292.
27. Curtis V, Cairncross S: Effect of washing hands with soap on diarrhea risk
in the community:a systematic review. Lancet 2003,
3:275–281.
28. Lorna F, Kaufmann RB, David K, Wayne E, Laurence H, Colford Jr JM: Water,
sanitation, and hygiene interventions to reduce diarrhea in less
developed countries: a systematic review and meta-analysis. Lancet Infect
Dis 2005, 5:42–52.
29. Bajracharya D: Myanmar experiences in sanitation and ygiene promotion:
lessons learned and future directions. Int J Environ Heal Res 2005,
13:141–152.
30. Khan MMH, Alexander K: Socio-economic factors explain differences in
public health-related variables among women in Bangladesh:
A cross-sectional study. BMC Publ Health 2008, 8:254.
31. Phaswana-Mafuya N: Hygiene status of rural communities in the Eastern
Cape of South Africa. Int J Environ Heal Res 2006,
16:289–303.
32. Agbonyitor M: Home-based care for people living with HIV/AIDS in
Plateau State, Nigeria: Findings from qualitative study. Global Public
Health 2009, 4:303–312.
33. Oluwagbemiga A: HIV/AIDS, and family support systems: A situation
analysis of people living with HIV/AIDS in Lagos State. Journal of Social
Aspects of HIV/AIDS 2007, 4:668–677.
Yallew et al. BMC Public Health 2012, 12:1057 Page 10 of 10
http://www.biomedcentral.com/1471-2458/12/105734. Kang’ethe SM: The Challenges impacting on the quality of care to
persons living with HIV/AIDS and other terminal illnesses with reference
to Kanye community home-based care programme. Journal of Social
Aspects of HIV/AIDS 2009, 6:23–32.
35. Nkosi M, Jhangri G: a Care burden and self-reported health status of
informal women caregivers of HIV/AIDS patients in Kinshasa,
Democratic Republic of Congo. AIDS Care 2006, 18:694–697.
36. kalichman S, Simbayi L: Traditional beliefs about the cause of AID and
AIDS-related stigma in South Africa. Journal of AIDSCARE 2004, 16:572–580.
37. Aga F, Kylma J, Nikkonen M: The Conceptions of Care Among Family
Caregivers of Persons Living With HIV/AIDS in Addis Ababa, Ethiopia.
Journal of Transcultural Nursing 2009, 20:37–50.
38. Adedigba MOE, Jeboda S, Naidoo S: Self-perceived and unmet general
health need among plwha in Nigeria. East African Journal of Public Health
2008, 5:199–204.
doi:10.1186/1471-2458-12-1057
Cite this article as: Yallew et al.: Assessment of water, sanitation, and
hygiene practice and associated factors among people living with HIV/
AIDS home based care services in Gondar city, Ethiopia. BMC Public
Health 2012 12:1057.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
